INTRODUCTION
A colonising species is defined as one which has historically demonstrated the capacity to extend its range into new types of habitats or previously unoccupied territory (Baker and Stebbins, 1965; Parsons, 1983) . Colonisation of new habitats is considered fundamental in many models of speciation (Dobzhansky, 1970; Lewontin, 1974; Mayr, 1963; Wright, 1978) and as such the genetics and ecology of colonising species have been studied extensively (Baker and Stebbins, 1965; Parsons, 1983 for review) . Several studies have been made on the population biology and genetics of recently colonised species. However because colonisations usually involve few individuals, the event may go undetected for many years with the result that formal studies are usually conducted long after colonisation (e.g. Anolis grahami in Bermuda in 1909 (Taylor and Gorman, 1975) , Musca autumnalis in Nova Scotia in 1952 (Bryant et a!., 1981) , Oryctolagus cuniculus in Australia in 1788 (Fenner, 1965) ). There are few if any studies of the population biology of a species in the process of colonisation.
The recent introduction of the medically significant mosquito, Aedes albopictus (Skuse), into the United States provides a rare opportunity to study the population genetics of a species in the process of colonising a new continent. Historically, Ae. albopictus has been a remarkably successful colonising species. It is thought to have originated in southeast Asia (Smith, 1956 ) and spread as far west as Madagascar and east through the Indomalayan and Oriental regions, China and Japan (Ho et a!., 1973; Huang, 1972; Knight and Stone, 1977) . It became established in Hawaii between 1830 and 1896 (Hardy, 1960; Joyce, 1961) and within the past 20 years has colonised the Solomon and Santa Cruz Islands in the South Pacific (Belkin, 1962; Elliott, 1980; Pashley and Pashley, 1983 ). An adult female was recovered from a light trap in Memphis, Tennessee in June, 1983 (Reiter and Darsie, 1984) . Populations were found throughout Harris County, Texas in August, 1985 (Sprenger and Wuithiranyagool, 1986) .
During the summer of 1986 the species was found to be widely distributed in the United States as far west as San Antonio, Texas, east to Jacksonville, Florida and north throughout the midwest from Kansas City to Indianapolis, Indiana.
Allozyme analysis of populations throughout the world range of Ae. albopictus suggest that U.S.
populations originated in northern Japan (Black and Rai, unpublished) . Presumably Ae. albopictus was introduced into the United State in commercial shipments (possibly of tyres). Ae. albopictus larvae and pupae were found in tyres shipped to Los
Angeles from Vietnam (Eads, 1972 (Hawley et a!., 1987) .
To study the population genetics of Ae. albopictus in the initial stages of colonisation, adults and eggs were collected from a number of cities during the summer and fall of 1986. Numerous collections were made within the cities of Houston and New Orleans to determine the initial degree of genetic isolation among local populations. By analysing the amount of genetic differentiation within and among cities we sought to describe the kinds of changes in breeding structure that accompany colonisation.
METHODS
Adult mosquitoes were collected at single locations in Memphis and Evansville, four locations in New Orleans, and three counties surrounding Houston ( fig. 1 ). At each location adults were captured with aspirators and transferred to a cage containing cotton soaked with water and honey to minimise mortality. Collections were returned live to the local laboratory facilities and frozen in liquid nitrogen. Upon returning to Notre Dame, mosquitoes were transferred to a -70°C freezer to await electrophoresis. Eggs were shipped to Notre Dame from Houston, Jacksonville and Indianapolis. They were reared to adults in our insectary and frozen for electrophoresis.
Allozymes were resolved at 7 loci using starch and vertical polyacrylamide gel electrophoresis (Black and Krafsur, 1984) . Mosquitoes were ground in 25 p.1 of grinding buffer (Black and Krafsur, 1985a) for acrylamide gels and 15 p.l of grinding buffer for starch gels. PGI (Phospho. glucoisomerase) and ACON (Aconitase) were resolved on polyacrylamide gels using System A of Black and Krafsur (1985a) . EST (Esterase) was resolved with System B. PGM (Phosphoglucomutase) was resolved on starch gels using the TEMM system described by Yong et a!. (1982) . HAD (Hydroxyl Acid Dehydrogenase), MDH (Malic acid dehydrogenase) and IDH (Isocitrate dehydrogenase) were resolved with the Tris-citrate system of Ayala et a!. (1972) .
Genestats (Black and Krafsur, 1985b) and BIOSYS (Swoflord and Selander, 1982) were used to analyse the data. Weir and Cockerham's (1984) chi-square test for random mating was employed. Wright's (1978) analysis of allele frequencies in subdivided population was used to partition variance among all samples into the variance among cities and among locations within cities. Within city variance was estimated among sites within Houston (5 sites) and New Orleans (4 sites).
RESULTS
Allele frequencies in Ae. albopictus populations from nine locations in the United States are listed in (table 4) . In New Orleans, Houston and Indianapolis the same alleles were found to be most common at each locus. The genetic distance between Houston and New Orleans was small as was the distance between Indianapolis and Houston. Memphis and Evansville were genetically similar but strongly differentiated from all other populations. The frequency of alleles at the HAD locus in Memphis and Evansville were in inverse proportions to those found in all other cities. The same was true of alleles at the IDH locus in Jacksonville. Allele E occured with high frequency at the ACON locus in the Jacksonville population but was only found in low frequency in two other populations in Texas. The Jacksonville population was not genetically similar to any other in the study. Eight alleles were detected which were unique to specific locations in Texas, New Orleans and Indianapolis. Two alleles were found only in New Orleans, five alleles were found only in Houston and surrounding counties and a single unique allele was found in Indianapolis. Two alleles were unique to Chambers County and one to Galveston County. IDH allele D was found in high frequency at site 2 in Houston close to other sampling sites.
There were no alleles unique to either the Memphis, Evansville or Jacksonville populations.
Pairwise contingency chi-square tests indicated that allele frequencies were significantly different among all cities (analyses not shown). 
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* This is the only location at which this allele was found. t Average expected genic heterozygosity and standard error among these 7 loci. * This is the only location in New Orleans at which this allele was found. t This is the only location at which this allele was found. 1 Average expected genic heterozygosity and standard error among these 7 loci. We found significant differentiation of allele frequencies within and among cities. Most of the variance in allele frequencies was attributable to local differentiation. The most parsimonious explanation of this result is that much genetic drift accompanied the establishment of local populations in New Orleans and Houston and local gene flow was sufficiently restricted to maintain differentiation. Alternatively, populations in cities may have been panmictic but local selection pressures led to microdifferentiation. Because there was less variance among cities than among sites within cities this explanation further requires that a similar range of microhabitats exist in both cities. This model would account for the inbreeding observed in some populations as well as the large numbers of alleles unique to single locations within cities. Alleles which were in low frequency in the overall population would increase in local subpopulations. Other studies of local breeding structure in mosquitoes suggest that this model may apply generally to container breeding mosquitoes.
Local breeding structure studies on a tree hole mosquito, Ae. triseriatus (Say) (Matthews and Craig, 1980; Matthews, 1983) indicated local panmixia but homozygote excesses indicative of inbreeding. A similar study of the sympatric tree hole mosquito, Ae. hendersoni (Cockerell) (Matthews and Munstermann, 1983 ) demonstrated significant local differentiation of subpopulations.
This initial survey of a species in the early stages of colonisation suggests that drift may initially play an important role in differentiating populations. However, no local breeding structure studies have been made of Ae. albopictus populations in its native habitat. It is therefore unknown whether the breeding structure of Ae. albopictus in the United States is a consequence of recent colonisation or a characteristic of container breeding species.
Future surveys will indicate whether populations both within and among cities remain differentiated.
It seems possible, given the rapid spread already exhibited by Ae. albopictus, that populations may become panmictic within a short time.
